There is also circumstantial evidence that a virus
infection may be involved in SLE. Virus-like par-
ticles have been observed in the renal lesions, and
are regularly discernible in the tissues of NZ mice.
When maintained in tissue culture, lymphoid cells
from these mice release C type RNA virus particles
which in vivo stimulate the development of anti-
bodies reactive with host DNA and RNA. It is pos-
sible that this virus, which is responsible for lymphoid
neoplasia in mice, modifies the lymphoid cells in
some way which predisposes them to auto-immune
responses. There is also evidence that the SLE-like
disease of NZ hybrid mice is related to thymic de-
ficiency: 'thymic hormone' levels (p. 118) fall at a
relatively early age in these mice (and are low in
patients with SLE), and the disease in mice is ac-
celerated by neonatal thymectomy and inhibited by
injection of thymocytes from young mice. These
observations, and the demonstration that animals
rendered immunologically tolerant to an antigen de-
velop suppressor T cells which are capable, on trans-
fer to a normal animal, of inhibiting the immune re-
sponse to that antigen (p. 134), raise the possibility
that auto-immune responses are normally inhibited
by suppressor T cells, and that auto-immune diseases
arise particularly in individuals with T-cell defici-
ences. In SLE, which occurs most commonly in
women of reproductive age, serum antibody levels to
some viruses are unusually high, and cell-mediated
immune responses are impaired, suggesting that sup-
pressor T-cell function may be deficient. It is there-
fore of considerable interest that antibody cytotoxic
for a subset of T lymphocytes has been de-
monstrated in the serum of patients with SLE and
occurs also in their close household contacts, includ-
ing spouses (suggesting a causal viral infection?).
The possibility that this auto-antibody destroys sup-
pressor T cells could explain the large numbers of
auto-antibody responses observed in this disease.
Antibody claimed to be cytotoxic for suppressor T
cells has also been detected in NZ mice.

Rheumatoid arthritis (RA). Because of its
high incidence and disabling effects, this is the
most important of the connective tissue dis-
eases. The main feature is a destructive poly-
arthritis, in which the synovial membrane is
infiltrated with lymphocytes, macrophages and
plasma cells. Immune complexes and activated
complement components are present in the
synovial fluid and are deposited in the synovial
membrane. In most cases, the serum contains
rheumatoid factors: these are immunoglobulins
(usually IgM) which behave as antibodies to
auto-antigenic components of IgG. Rheumat-
oid factors react only weakly with native IgG,
but strongly with IgG which has been heat-
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denatured, and with IgG antibody coupled with
the corresponding antigen. Experimental evi-
dence suggests that rheumatoid factors develop
when IgG antibody forms immune complexes:
binding with antigen alters the IgG molecule
and renders it auto-antigenic.

The aetiology and pathogenesis of RA are
discussed on p. 939. It appears that in-
flammatory changes are brought about as a
result of activation of complement by antigen-
antibody complexes. Initially such complexes
might be provided by antibody reacting with a
postulated infective agent. Subsequently, com-
plexes are formed by IgG rheumatoid factor
which reacts with its own Fc component (Fig.
23.70, p. 939). RA may thus be an Arthus (type
3) reaction, but there are other possibilities,
including a delayed hypersensitivity (type 4)
reaction between specifically primed T lympho-
cytes and synovial lining cells.

Polyarthritis is not uncommon in SLE, but is
seldom so severe or destructive as rheumatoid
arthritis. This and other associations do not
indicate an auto-immune pathogenesis for
rheumatoid arthritis, but merely suggest that
common genetic and possibly environmental
factors predispose to both conditions.

The other connective tissue diseases are dealt
with in the relevant systematic chapters. Apart
from the variable occurrence of anti-nuclear
and other auto-antibodies, there is little evi-
dence to suggest an auto-immune pathogenesis.

Other auto-immune diseases

Auto-immune destruction of red cells, leu-
kocytes and platelets by cytotoxic antibodies
(p. 150) may occur in isolation, or in associa-
tion with systemic lupus erythematosus. The
pathogenic effects of auto-antibodies in Graves'
disease and myasthenia gravis have already
beenfcmentioned (p. 163).

Other diseases in which auto-immunity may
be significant include ulcerative colitis, in which
the intestinal epithelium may be the target cell
of an auto-immune response and some types of
chronic liver disease, notably primary biliary cirr-
hosis and virus-negative chronic active hepatitis,
in which there is evidence of auto-immunity to
components of bile-duct epithelium and hepato-
cytes respectively. Various other diseases Could
be mentioned, but as the list lengthens, the evi-
dence becomes progressively weaker.